ABSTRACT
RESUMO
Lodging in wheat is commonly reduced by using resistant cultivars, restricting nitrogen fertilizer application or irrigation management in critic periods. But, this problem can also be solved by the application of growth retardants, which besides reducing plant size, allows better nutrient utilization by the plant in response to physiological changes (BUZETTI et al., 2006 , ESPINDULA et al., 2009a .
Growth retardants reduce plant lodging and improve plant architecture increasing efficiency in capturing solar radiation and other environmental resources (ZAGONEL & FERNANDES, 2007) . These effects can change assimilate partition, improving seed filling and, consequently, the physiological quality of seeds (SAWAN et al., 2009 ). However, high doses of these products may promote excessive shoot reduction (ESPINDULA et al., 2009b) and spike retention (ZAGONEL & FERNANDES, 2007) Ciência Rural, v.40, n.6, jun, 2010. levels in wheat seeds (RADEMACHER, 2000) and act on other metabolic pathways (HECKMAN et al., 2002 , HAJIHASHEMI et al., 2007 promoting effects still not clear on plant development. Thus, it is believed that the effect of retardants on plant growth and development can reflect changes in the physiological quality of wheat seeds. The objective of this study was to evaluate the physiological quality of wheat seeds obtained under different doses and times of application of three growth retardants.
The field experiment was conducted at the Experimental Station Diogo Alves de Mello, of the Universidade Federal de Viçosa, from May to September 2005. Soil preparation consisted of plowing followed by two disk harrowing and fertilization with 250kg ha -1 of a 8-28-16 formula at sowing and 40kg ha -1 N as topdressing at early tilling (15 days after emergence), with cultivar Pioneiro (intermediate height and moderate resistance to lodging).
The experiment was set up in a factorial and hierarchical scheme, in a randomized block design with four replications and a control treatment. The treatments consisted of three growth retardants: 
. Three doses (500, 1000 and 1500g ha -1 of chlormequat, 40, 80 and 120g ha -1 of paclobutrazol and 62.5, 125 and 187.5g ha -1 of trinexapac-ethyl) and two application times, the first at stage 6 of the scale Feeks (LARGE, 1954) , when the plants are in flower differentiation, with the first visible node, or at stage 8 with plants with the second node already formed, and a control treatment without retardant application.
Retardant applications were carried out 24 or 34 days after seedling emergence, for time 1 and 2 respectively, using a CO2 backpack sprayer, at constant pressure of 2,039kgf cm -2 , with two 0.5m spaced fan nozzles (XR 110-015). A volume of 150L ha -1 of growth retardant solution was applied. Each plot consisted of five rows of 5m length spaced 0.184m apart. The plot usable area (2.2m 2 ) was formed by the three central rows, disconsidering 50cm at both ends of the plot.
Harvest was carried out at the end of the crop cycle (September 2005), when the seeds had 13% moisture. Seeds were cleaned and stored in permeable paper packaging and sent to laboratory for physiological quality analysis. The statistical design of the laboratory experiment followed the same scheme of the field experiment.
Seed physiological quality was analyzed by germination (BRASIL, 1992) and vigor tests [first germination count and accelerating aging (LIMA et al., 2006) ], both at the Laboratory of Seed Analysis, Agronomy Department -UFV, as well as the field emergence test was carried out at the Experimental Station Diogo Alves de Mello, Agronomy Department of the same university. The field emergence test was carried out using 100 seeds for each plot with four replicates in a randomized block design. Seeds were sown in 1m furrows, 40cm spacing and 3cm depth. Counting of seedlings was performed daily, from the first emerged seedling over a period of 13 days, to obtain a constant number of seedlings in each plot. The results were expressed in percentage and emergence speed index, according to (MAGUIRE, 1962) . Data were examined for normality and variance homogeneity to verify the need for transformation, and then analysis of variance was performed.
Wheat seed germination and vigor were not affected by growth retardant applications at any studied doses or times (Table 1) . These results may be related to the non occurrence of plant lodging in all treatments. The effect of plant lodging on the physiological quality of seeds is expected because: 1) when it happens at the seed filling stage, it will limit photosynthesis due to plant shading caused by the upper layer plants over the lower layers (SETTER et al., 1997) , and translocation of photoassimilates, because there may occur rupture or strangulation of the conductive vessels at the curvature of the stem, hindering the sap flow in these structures; 2) when it happens at maturity, the lodged plants have their spikes lying near the ground, in a more humid environment, resulting in decrease in hectoliter weight and germination, as well as seed decay (ZAGONEL & FERNANDES, 2007) .
Retardants may also decrease vegetative biomass and lead to reduction in seed filling. This reduction in leaf area can reduce the plant photosynthetic area, while the reduction in stem mass can reduce the amount of reserves accumulated for translocation at seed filling (ESPINDULA et al., 2009b) . On the other hand, growth retardants may cause morphological changes when reducing plant height, providing them with more suitable architecture for utilizing the environmental resources (ZAGONEL & FERNANDES, 2007) . Although these changes have not been evaluated, the results suggest that they were not enough to alter the physiological quality of seeds, or, still, it is possible that the effects of an alteration may have canceled the other.
Another possible interference would be a direct action of the product on seed filling and Ciência Rural, v.40, n.6, jun, 2010.
germination. This could happen because growth retardants may act on metabolic pathways other than the gibberellin synthesis. Changes caused by growth retardants on the plant metabolism include the effect of trinexapac-ethyl on respiration (HECKMAN et al., 2002) , changes in nutrient content of tissues by paclobutrazol (HAJIHASHEMI et al., 2007) , increased level of cytokinin and the consequent increase in cell division by paclobutrazol (GOPI et al., 2005) , reduction of ethylene levels by inhibition of ACC oxidase (RADEMACHER, 2000) , among others. However, the results suggest that even if these effects occurred, they were not enough to compromise the plant reproductive phase. In addition, the results also suggest that the de novo synthesis of gibberellin during germination is not affected, confirming the absence of residual effect of the products on seeds.
The results allowed the conclusion that foliar application of the growth retardants chlormequat, paclobutrazol and trinexapac-ethyl did not affect the physiological quality of wheat seeds. ) 
